Abstract: Client-based information systems can yield data to address issues of system accountability and planning, and contribute information related to changing patterns of substance use in treatment and, indirectly, general populations. The Drug and Alcohol Treatment Information System (DATIS) monitors the number/types of clients treated in approximately 170 publicly-funded addiction treatment agencies in Ontario. The purpose of this study was to estimate the caseload of addiction treatment agencies, and describe important characteristics of clients, their patterns of service utilization and trends over-time from 2005 to 2010. In 2009-2010, 47,065 individuals were admitted to treatment. Since 2005Since -2006, there has been an increase in adolescents/youth in treatment, and a decrease in the male-female gender ratio. Alcohol problems predominated, but an increasing proportion of clients used cannabis and prescription opioids. DATIS is an evolving system and an integral component of Ontario's performance measurement system. Linkages with healthcare information systems will allow for longitudinal tracking of client health-related outcomes.
Introduction
While many people using substances at high risk levels, or experiencing substance use disorders, abstain or manage their use without professionally directed treatment, 1 an important subgroup seeks help from specialized treatment services. Longitudinal studies have consistently demonstrated the effectiveness of substance use treatment, particularly in terms of reductions in substance use and related problems. [2] [3] [4] There remain, however, many challenges to the development of effective and accessible treatment delivery systems. 5 These include (1) the need for reliable information about the availability and type of substance use services; (2) the need for measures of populationlevel impact; and (3) the absence of uniform data on client need and service use. The latter is of particular relevance, as it may contribute to inequitable distribution of treatment resources. 6 Ontario's addiction treatment system is characterized by approximately 200 specialized programs administered by nearly 170 separate agencies. The province is divided into 14 LHINs (Local Health Integration Networks), which plan, fund and seek to integrate health care services. When there is no single organization with the authority to coordinate the development of the overall treatment system, the abovementioned challenges may be especially acute, as is the case in Ontario, Canada and many other jurisdictions. In Ontario, concerns regarding the development of an optimal treatment system are being partly addressed through the implementation of a comprehensive provincial information system. This includes two information and monitoring programs: ConnexOntario (http:// www.connexontario.ca/) and the Drug and Alcohol Treatment Information System (DATIS: http://www. datis.ca/). The former is a provincial registry that informs professionals and the general public about the availability of drug and/or alcohol services in Ontario. 7 DATIS, the focus of this paper, is a client-based information system that monitors the number and types of clients treated in Ontario's publicly-funded addiction treatment services. 8 Examples of similar information systems for clients of substance use services exist in many other countries including the United States, 9 Netherlands, 10 United Kingdom, 11 Australia, 12 and the European Union. 13 In the past, information systems in Ontario were built upon repeated surveys of community agency programs.
14 These surveys provided aggregate data on client and agency characteristics as well as service utilization or treatment trends, similar to the National Survey of Substance Abuse Treatment Services 15 in the U.S. However, individual (client) level data were not available, thereby limiting one's capacity for data analysis. DATIS, on the other hand, addresses this gap and is a more reliable and accurate system, representing an enhancement over the agency-level survey data previously collected in Ontario.
In general, comprehensive client-based information systems (ie, DATIS) can yield data useful to addressing issues of system accountability (eg, how many people were treated for what types of substance use problems; what level of service was provided) and provide information critical for planning and ongoing system enhancement. They may also contribute invaluable information related to the changing patterns of drug and/or alcohol use in the general population, as certain types of drugs and trends may appear in the treatment population before being fully recognized in the broader community. Finally, clientbased information systems can be effectively used for research purposes, as demonstrated by recent specialtopic publications derived from DATIS. 16, 17 The purpose of this study was to estimate the caseload of addiction treatment agencies, and describe important characteristics of clients, their patterns of service utilization and trends over-time from 2005 to 2010. The present study goes beyond existing research as it provides an overall and recent picture of the treatment system in Ontario, information that until now was unavailable and not readily accessible.
Methods

Data collection
All substance use treatment programs currently funded by the Ontario Ministry of Health and Long-Term Care (MoHLTC) are required to provide routine information to DATIS on client characteristics and services used. Client demographics, substance use and gambling details and other information are collected during the intake and assessment process, typically the first faceto-face appointment. Discharge circumstances and the types and amount of services received during the episode of care are collected at case closure. Programs submit their client information to DATIS routinely (in realtime) either via Catalyst, a browser-based application system, or third-party software of their choice using an electronic interface. Agencies can only use the latter option after passing rigorous testing and obtaining approval from the DATIS team. Publicly-funded treatment programs for problem gambling are also required to report to DATIS. While not addressed in this paper, more detail on specialized programs for the treatment of problem gambling in Ontario is provided elsewhere. 18 The information described in this paper is collected routinely for the purposes of program accountability and research. Our use of this information is consistent with Ontario's Freedom of Information and Protection of Privacy Act (see http://www.e-laws.gov.on.ca/html/ statutes/english/elaws_statutes_90f31_e.htm). Client data in DATIS is anonymous and aggregated, thus consent and IRB review is not required for research publication.
Agency participation
All data presented in this paper are summarized by fiscal year (ie, April 1 to March 31) as this corresponds to the data reporting periods of the treatment programs of the MoHLTC. For the study period April 1, 2009 to March 31, 2010, client-level information from 164 of 166 agencies were used (two agencies were excluded as they had become inactive). For analyses of multiple years (April 1, 2005 to March 31, 2010), seven agencies were excluded due to intermittent reporting to DATIS during the five-year period of interest. Data for multiyear analyses were therefore based on 159 agencies. Reasons for agency non-participation included becoming inactive or not submitting data following conversion to the Catalyst system.
Data elements and definitions
For every case registered in the Web-based information system (Catalyst), mandatory data elements related to demographics, health status, substance use/ gambling, treatment intervention, and service utilization are collected. 19 Submitted data contain no identifying information. A unique DATIS key, composed of the client's initials, date of birth and gender, acts as an identifier for tracking a client's service trajectories over time and other statistical purposes.
client Any individual who attends at least one face-to-face, scheduled appointment at the agency with the intention of receiving a service activity for which the agency is funded. One exception is a program which provides telephone-based assessment and referral. In this program, individuals are registered as a DATIS case if the call exceeds 20 minutes, inline with reporting guidelines established by DATIS.
Type of client
An alcohol/drug client is anyone seeking help about their own substance use. A family member/significant other is anyone seeking help about another person's substance use (eg, spouses, family members, and friends of individuals exhibiting substance use problems). All data presented in this study are based on alcohol/drug clients only, unless stated otherwise.
Open cases
The total number of open cases includes those admitted to a program prior to the DATIS submission period and who were also seen during the submission period (ie, it includes carryovers from the previous period). Thus, open cases include multiple counts of the same person within and across programs if they were admitted more than once in the submission period.
Open individuals
The total number of open individuals removes duplicate counts of the same person but still includes carryovers.
new individuals
The total number of new individuals is also an unduplicated client count, and carryovers from previous years are excluded. All analyses were based on new individuals rather than open cases or open individuals since this excludes repeat admissions which might skew the data.
Type of service For this study, DATIS service categories were grouped into the following: (1) withdrawal management services (includes community withdrawal management services and residential withdrawal management services); (2) non-residential (includes community treatment, community medical/psychiatric treatment services, and community day/evening treatment services); and (3) residential treatment services (includes residential medical/psychiatric treatment services and residential support services). Data quality and completeness DATIS provides ongoing support and training to participating agencies to ensure that complete and accurate data are collected across the province. However, some agencies are unable to regularly submit data, and there are also some missing data for specific data elements. The latter may be a result of agency staff omitting information from DATIS required fields. This may be an error in data entry, or items may have been seen as not relevant for certain clients. In other instances, key agency staff members are on leave or have been terminated, thereby requiring a transitioning of DATIS reporting responsibilities to other agency staff. DATIS includes provisions for entering "unknown"; in this study, "missing" comprises both unknown values and missing records. Note that the level of missingness was generally quite low across all data elements of interest (,5.0%). The reduction was particularly dramatic for withdrawal management services, given the frequency of multiple admissions to these settings. Overall, a greater number of clients were being treated in nonresidential services than withdrawal management or residential care.
Analysis
Results caseload
For family member/significant other clients, the provincial totals were consistent for both open cases and open individuals (5,335 and 5,152, respectively), and across all service categories (see Table 1 ). Family/ significant other clients comprised a small but important proportion of the client population (approximately 6.5% of all new individuals in 2009-2010). Table 2 Table 3 describes the clients entering Ontario's addiction treatment services in terms of key demographic characteristics. The age distribution was approximately bell-shaped, with a small percentage of youth (under 16 years of age) and elderly (65 and over) in treatment. With regard to gender, a greater proportion of men than women were receiving treatment across all service categories. In terms of ethnicity/cultural diversity, the majority of clients identified as (white) Canadian/American (78.9%). People of Aboriginal heritage represented the next largest subgroup in the client population (8.2%). Furthermore, 23.9% were working full-time and a large proportion of clients were unemployed (33.7%). This varied substantially by service type (41.1% for withdrawal management, 31.9% for non-residential and 47.8% for residential care). Finally, with respect to education, almost half of the client population had 
client characteristics
Problem substances
Pathways into and out of the treatment system Table 6 shows the referral sources for clients entering treatment by service category. Informal sources of referral (self/family/friends) were most commonly reported overall (58.0%), and within non-residential and withdrawal management services. However, there was considerable variation across service categories with regard to the distribution of referral sources. Addiction agencies represented the leading referral source for clients receiving residential care, followed by informal sources. For withdrawal management, informal referrals were followed by referrals from medical services, addiction agencies, and the legal system. The distribution of referrals was quite different for non-residential services, where informal referrals (54.8%) were followed by referrals from the legal system (13.6%) and addiction agencies (12.9%).
In terms of outgoing referrals during the study period, 50.8% received no referrals across all service categories (data not shown). The most common referral destination was self-help groups (eg, Alcoholics Anonymous) (20.7%), followed by residential (10.8%) and community-based (10.2%) addiction treatment services. The percentage of referrals going to self-help groups varied from a high of 49.6% for residential services to 15.0% for non-residential and 34.9% for withdrawal management.
Discussion
This paper presents results from a client-based information system that collects data from Ontario's publicly funded addiction treatment agencies. The main goals of the information system are to contribute information related to accountability and planning at the agency, regional and provincial levels. The primary aims of this paper were to estimate the caseload of addiction treatment agencies, and describe important characteristics of clients and their patterns of service utilization.
Our analysis showed that 47,065 individuals were admitted to treatment at some point during 2009-2010. This number is relatively small when compared with our best estimates of problematic substance use and dependence in the general population. According to a nationally representative mental health survey conducted by Statistics Canada in 2002, 10.1% (weighted frequency = 979,110) of Ontarians were identified as problematic substance users in the past year. 20 Applying the results of this prevalence study to our data indicates that only 4.8% of the in-need population sought treatment in 2009-2010. In contrast, 2.5% (weighted frequency = 235,903) of Ontarians were identified as meeting criteria for dependence of alcohol or illicit drugs in the past 12 months (derived from the Public This finding corroborates with population research from the U.S. that shows only a minority of individuals with past-year prescription drug abuse or dependence, 21, 22 and past-year alcohol and drug use disorder 23 seek or receive treatment. From a planning perspective, our result points to a potentially significant under-supply of addiction treatment services and/or a sector that could be much improved in terms of access. 24 Turning prevalence data into policy relevant information, however, will require further study on the help-seeking behaviours of problematic substance users in Ontario, the barriers to seeking treatment, and assessments of the availability, efficiency, and effectiveness of the treatment system. In general, closing the gap will require significant capacitybuilding, support and probably increased funding for the substance use treatment system in Ontario.
Our findings revealed significant changes in provincial caseload overtime when examined by service category. In fact, during the five-year period The descriptive data on client characteristics suggests a diverse help-seeking population. Those under the age of 24 continue to represent just over a quarter of the treatment population in Ontario, similar to data from DATIS reported a decade ago. 25 This parallels findings from the Treatment Episode Data Set (TEDS) in the U.S., an administrative data system analogous to DATIS which provides information about national admissions to publicly-funded substance abuse treatment services. 26 In 2007, U.S. clients under 24 years of age represented 25.6% of all admissions, 26 and from 1996 to 2006, the proportion of younger admissions (less than 25 years of age) increased from 22.0% to 26.0%. 27 In Ontario, there is evidence of a comparable increase in the proportion of adolescents and youth in treatment; more specifically, in 1999-2000, youth under the age of 24 accounted for 23.1% of alcohol, drug and gambling clients. 25 Currently, this proportion is 27.7% among alcohol/drug clients only. Even with the exclusion of problem gamblers from our estimate, there has been a modest increase in the youth treatment sector, which likely stems from funding initiatives aimed at youth during the past decade. This is also reflected in Ontario's Comprehensive Mental Health and Addictions Strategy, which focuses on children and youth in areas such as access to services, and early identification and support. 28 Nonetheless, one of the major challenges being faced by the treatment system is the facilitation of efficient and effective transitions from youth to adult services.
The gender ratio of individuals seen across the treatment system is also of interest, as the ratio of men to women appears to be decreasing. In our study, this ratio was 1.97:1, and in 1999-2000, this ratio was 2.4:1. 25 This is in contrast to clients receiving treatment in the European Union and United Kingdom, where on average males outnumber females by four. 29 This may reflect differences in the service mix reporting to the European data system, for example, more methadone maintenance programs. The gender ratio reported in this study is, however, more similar to that in the U.S. where, in 2007, there were 2.1 male admissions for every female admission. 26 In the Ontario context, while it may appear as though the gender gap in help seeking is slowly narrowing, a gendered perspective to clinical, policy work and research is still needed given known gender differences in substance use treatment utilization, etiology of substance use, barriers to treatment access, and retention in substance use treatment. 30 In terms of ethnicity, our most striking result was that 8.2% of the client population was of Aboriginal descent. However, Aboriginal people accounted for only 2.0% of the Ontario population in 2006. 31 While specialized programs for Aboriginal people exist, this disparity along with continued problems with alcohol and other drugs indicates a need for more preventative and health promotion work in First Nations communities, as well as culturally-sensitive approaches to treatment and research. 32 In the treatment population, alcohol problems predominate. This pattern is also observed in the general population, as the prevalence of alcohol abuse and dependence is much higher than that of illicit drug use. 33 Alcohol is also the prevailing problem substance in the U.S. treatment population, where it accounted for 40% of all admissions to treatment for abuse of alcohol and drugs in 2007. 26 Of particular interest in the present study, however, is the high percentage of clients involved with cannabis, both overall (38.2%) and among younger age groups. Cannabis problems in the treatment population appear to have slightly increased since 2005-2006, paralleling increases in the prevalence of past year cannabis use among Ontarians 18 years and older (8.7% in 1996 to 13.3% in 2009). 34 The increase in treatment utilization for cannabis problems may stem from greater: (1) awareness of its health consequences; (2) response from the system, ie, in terms of research, problem identification, and availability of services; and (3) pressure to enter treatment from school officials and family members, particularly among younger clients. 16 On the other hand, problems with crack/cocaine significantly decreased in the treatment population; this trend was concomitant with slight reductions in past year cocaine use in the general Ontario population from 2006 to 2008 (1.7% to less than 1.0%). 34 Finally, problematic opiate use increased dramatically in the treatment population during the study period (13. Our findings parallel those of recent studies indicating a shift towards prescription opioid drugs in North America, with simultaneous decreases in heroin use. 17, [35] [36] [37] This trend has implications for the treatment system, as there is a paucity of information related to the extent existing opioid maintenance therapies can be applied to prescription opioid use. 38 Finally, client data from DATIS highlight the many pathways into and out of the specialized treatment system for additional services and supports. The most common pathway into treatment was through informal sources such as being self-referred and/or being encouraged to go to treatment by family and friends. The importance of informal control efforts and recommendations for treatment has been previously highlighted. Based on a random sample of Ontarian adults, researchers found that two-thirds of all respondents reported at some time having said something to a relative or friend about their drinking, or suggested that they cut down or seek professional help. 39 Developing an understanding of and taking into account the processes of informal social control are therefore integral to any prevention or treatment strategy aimed at alcohol (and drug) problems. Our data also showed the inter-connectivity of broader systems of health, social and correctional services with programs which specialize in substance use treatment. For example, medical services (hospitals) were more likely to refer to withdrawal management services. This is of particular relevance to clients presenting in-crisis, homeless individuals and injection drug users, as these (often overlapping) groups are frequent users of emergency rooms. 40 In contrast, referrals from the legal system were most often made to non-residential treatment programs. The proportion of referrals from community mental health and other psychiatric services, however, was quite low compared to the high rate of concurrent mental health and substance use problems in the community. 41 Knowledge in this area is nonetheless expanding and there is now a greater push towards the integration of mental health, substance use and problem gambling services in Ontario. 42 The patterns in outgoing referrals further reflect the established relationships between different sectors of the addiction treatment system. For example, withdrawal management services were more likely to refer to residential treatment. Despite this finding, there has been a significant decrease in the use of residential services since 2005-2006 by other specialized services. This phenomenon may be explained in part by provincial efforts aimed at ensuring referrals to residential treatment are made for clients with the most severe and complex needs. Similar referral patterns into and out of the Ontario substance use treatment system were observed by Graham and Brook; 43 in particular, withdrawal management services were identified as a hub of the substance use treatment system, figuring prominently in admissions across residential and rehabilitation programs. Furthermore, other than connections to withdrawal management services, the authors found that addictions resources appeared to have few relations with one another, instead forming ties with services outside the addiction-specific system. This suggested the existence of other substance use treatment "systems" (non-addiction specific) operating in parallel (eg, medical services, legal system, etc). 43 This study is limited given the potential biases of self-reported data. In considering client characteristics and patterns of service utilization, it is also important to recognize that DATIS does not capture addiction-related treatment provided outside of the publicly-funded specialized system of care. This would include brief interventions delivered in primary care settings, medications and counselling by mental health care providers, private treatment clinics, and self-help groups, such as AA or NA. Substitution therapy, such as methadone maintenance treatment (MMT), is provided through physician offices and health clinics, which also do not report to DATIS. MMT clients are therefore not represented in DATIS unless they also receive counselling at a participating agency. Notwithstanding these limitations, DATIS is unrivalled in scope and quality within Canada as a data source for supporting system-level performance measurement and clinical research.
Future directions
DATIS is an evolving client-based information system for addiction services, and is well-positioned to link with a variety of large health care information systems in Ontario. Currently, efforts are being made to link DATIS information to ICES (Institute for Clinical Evaluative Sciences) data holdings, particularly population and health service data (ie, health insurance claims database and hospitalization records, including emergency services). Such linkages will allow for longitudinal tracking of DATIS clients through the health care system, before and after treatment, including visits to the emergency room and primary care. This will be integral to better understanding of the treatment trajectories of alcohol/drug clients, particularly with regard to service utilization and health care delivery beyond the addiction treatment system. The data will also support assessment of the cost-offset of treatment in the Canadian context, paralleling work that has been done in the U.S. setting. 44 Funding has also been secured for a multicomponent provincial project (Drug Treatment Funding Program: http://ontariodtfp.wordpress. com/) that will pilot an outcome monitoring system for publicly-funded addictions treatment services in Ontario, modelled after similar systems in the U.S. A key component of the feasibility study will be to develop a uniform, system-wide process for assessing client satisfaction and outcomes in order to examine the performance of the treatment system and plan enhancements to improve treatment quality and build capacity. The long-term goal of this project is to integrate outcome measures collected using the Global Appraisal of Individual Needs (http://www.chestnut. org/li/gain/) with the DATIS information system, thereby providing the foundation for monitoring outcomes over time.
Finally, a national project is underway in Canada to develop a needs-based planning model that will project the capacity requirements for various levels of care in a given jurisdiction and needs profile. In conjunction with the needs-based capacity requirements, estimates of current utilization can be contrasted with the required service levels to yield estimates of unmet need. Work is underway to implement and evaluate the utility of this systematic gap analysis to decisionmakers and administrators responsible for substance use services across the country.
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